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Synopsis 

Shinkai, Akira (Kunitachi High School of Music, 12-19, Nishi 2 chome, Ku- 
nitachi-shi, Tokyo, 186 Japan) : Comparison in the web structure between Nephila 
clavata L. Kocn and Nephila maculata (Fabricius) (Araneae : Araneidae), and 
the origin of genus Nephila. Acta arachnoL, 34: 11-22 (1985). 

The web structure of the two Nephila species, N. clavata and N. maculata, 
were compared. The juvenile webs of the two species had the same structure 
except for the form of the barrier webs. Their main webs resembled the normal 
orb-web. 

However, there were some differences in the adult female web of the two 
species. The web of N. clavata was more assymmetric than that of N. maculata. 
The web of N. clavata had the branched radii, the divided radii and the barrier 
constructions, while the web of N. maculata never had the divided radii and the 
barrier webs, but they had the branched radii only. These differences suggested 
that the web of N. clavata was more specialized than that of N. maculata, and 
that the Nephila species derived from the ordinary orb weaving ancestor. 


V /3 p Nephila ^ 

barrier web /A^:6C:^), (3) 

J: J:), N (Comstock, 1940; », 1943; 

Gertscii, 1979; Pjp, 1952; Kaston, 1972; Robinson & Robinson, 1973; 'oj© • 

1975; Main, 1976; f[Tj, 1982) o 

IAA.\(D 4 v /3 ^Nephila clavata ^ (D 

n(r)m(0WB.tLX'Eh\z., 

X L't: 4c C^c!: 2 4^0^ x^.p^^bhb :z t), (6) ^ T* (^ 

t(D2 {Wflhh 1982) o Eberhard (1982) J: ^ Hingston (1922a, 

b, c) V V'coXXX -3 N. maculata (DMX®1'C.-^\,-XiitW.'iibXl - X o 
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i, i> ;, p't' Nephila ©flllffiO 

%S5l<;5HfciT-2>o -ffsih-h, 'J-a'y ^?)V'(iffl 

i" i 2) o*', $ b ^^¥,fs: i m^Khi i'O i $ bhi<DP^t^ i*-J:'j> ?>„ 

£ O i 5 & £ t ; 5 » ?>, *||T:-}t 0 v> 3 p ^ Jg <0 flfi <0 1 tt ^ tI v> 3 p ^ 

Nephila maculata a p ■> clavata <r)MW:^ti- . 

-SbiCi^ 3 p '> ^•^Ji^O^^O|±^*^C' 0 ^,^-C 4 ■i■®Lfcl-'o 

J5i-£:^1- L-c)?: < mL<¥ L±^f^o 


-n 

i> 3 P >> 1982^|i6 t-C-SH 1 [HJT--|lff3?^^'Jv)gffljr*2> JlCMA-'^ 

3 p >> A*&'Oi^-Clil982lfi7 • 12fl, 1983^F3 • 5 j=1 • 7 13 • 

1033 l£?+8l3lc3fc‘t-«fel(:+'t & h h t ^IfiTil r h ixxfsfs: O tc (Fig. 1) o 

$ti#A^333»-'-CX'x • 3 3CD^ftA#:^r-fe - l- 
iffl^Lfco ^ T*i 3 p*©i!fi£oi^-C{t, f> y^-C, 3 p^i 5 :}i«i£|(.lo-C*, 

l'ii/£45°TA®3 n;^^S:;t-CA©iC<!: Lfce tfc, £ L ^g|iO±:^© 3 p A* 



Fig. 1. Study sites (Chiba Pref.: N. clavata, Okinawa Pref. ; N. maculata) 
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t, ^ t^Ki wjr^-^' 2 ^ T^^-iiiit/co 

1982#^12j^, 1983#* 3/1 • 5H • 7 3 ^ %|^SL, 

% 0 i: (Dl:mm'^t Lf^o 

fs::k, IJ^T (D'X^t^'V Wft:j tLfz(Da, Mffi %l(ifli1$t0 4 0“C'^ , T^MJ 
nm tts:^ fcmmomimo % l-c 0 


Table 1 i/Z.iy ^ 'p ^ <i: 3 p ^ • 3 ;^i![^>jN*'t'o 

M®0|^0#^^^< i> 3 ^ ^ ^ ^ :tyi-i>3 *^'>^"^ 0 #//^ 

:i:^'t:'l^l.7f^, ipMt:#:;!. 5f§# 10 - ^ ttc, • f^{$ 

Mti^iy 3 ^ ^ 3 p1.2fgt:'^o7co 'Ofb, 3 

p a ^ ^"-^r J: < , ct b ^ 

^ a »> 3 ^ '> ^"■^•0|'jO.85f^''t:'^ b, 

it:t^':y 3 P ^ 3 ^ ^ ^"^0 1. 9 t -y X I ^ ^ (DKM LX f^Mi^M'^'ityi' ^ i> 3 

3 ^ ^"■^^O0.73f&<^:^KL't:i#Co b, yt^ i> 3 ^ ^ ^ ^ 


Table 1. Comparison of web structure between Nephila maculata 
and N. clavata. (Numerals show the average.) 

(a) Immature (3rd—4th inster) 


Species 

Length 
(L, cm) 

Width 
(W, cm) 

L/W 

Number of 
radii*^ 

Number of 
viscid spirals*^ 

Number of 
webs 
observed 

N. maculata {m 

0 17 

15 

1.13 

109 

76 

14 

N. clavata (c) 

10 

10 

1.00 

127 

40 

9 

m/c 

1.70 

1.50 


0.86 

1.90 



(b) Mature (adult female) 


Species 


Length Width t Number of 

(L, cm) (W, cm) radii^^ 


Number of 
viscid spirals*^ 


Number of 
webs 
observed 


N. maculata{m) 

70 

57 

1.23 

125 

74 

12 

N. clavata (c) 

42 

40 

1.05 

151 

101 

13 

m/c 

1.67 

1.43 


0.83 

0.73 



in periphery of the web, *2 below hub 
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L'C I'TtV'(0;c/.]-L'C 3 « P' P'^<r)^chi.t 
A' ipa f-tiPp L r 4' s ioit-c- S) 2> o 

fK Ij mlio Tm - 3 U 4 i (C L -Cfi APHAjlfp 4 L, x . 3 a 4 i fC LX 

ffl PI 4 npmfi-'^nk L 3 n. ^ X-t i X x L 3 p >> X-t o AK A-HiO^AfAP)] i pScfAlX 

®IHPlxAA?®it4-c!:2> >. <L4.L44-XL 3 p P? X-tX>APi'IHiiiA#*‘ofco ALX, ^(4 
MX1iAii/j>aPj l.eg-ff'gX'A) ofc4<7>;P'')S:ft:]MX1tl<j4.0 fS41-L < lf;AJ4A5) c 
O4 1), iljfAflX'lt AAa L'X'tiAXTiLSftfflr *S i L 3 p X'-t (0*10L < IEB;4» < A: A i 

<Mjmm> 

L 3 p >> X-t-44-XL 2 p ■> X-t 4afA]B-Jic}t*J(0L Lt l-.a]i -3 p A(AlfoX 4 s 0, iflfPLllfl 

X11*< Ll*|XA.ofc (Fig. 2)„ ■LLXi-Ab‘04/)fAfflo|H4i Lt ±g[i®3 a*&iiT®(0A 
KJ; 1 4 ')(>&<, f!!cft:}tl!&43P'X(iL®fa|fi]}tAe)i-(iiiL<&-2fco - LA(0 hg]!tTI!X> 

3 p i XX L 3 p L''^:X4it!)#;D!*>0.39, 14X'S)2) (OXLt lx, La 

p -P X3^X(i0.6*'L0-^igf|r,ir«A'X?.X iTi'iia/P-S (Table 2)„ X 3 p ■> X-^coHA 

IS'jfT S t -T^f;X'fi 8 k t X i"X>|HX L L A hgBX* h a AL/i AP< LX io f), 9 14 

XA:6 khicMLX, TAX 3 p ■> Xititft'XffxL Lt hS® 



Fig. 2. The webs of juveniles, (a) N. maculala (b) N. clavata 
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Table 2. Comparison of the number of viscid spirals between N. maculata 
and N. clavata. (Numerals show the average.) 


Number of viscid spirals above and below the hub 
Immature Mature 

above (a) below (b) a/b N* above (a) below (b) a/b N* 

29 75 0.39 12 10 74 0.14 12 

47 78 0.60 10 0 101 0.00 9 

* Number of webs observed. 

ixTdo'O (Table 2), Robinson & Robinson (1973) 

(E.MM (barrier web)> 

barrier web ^ L td (DX^^o 

t, X 3 ^ ^ XXX a ^ X 4 barrier web LTI^7Co 


Species 

N. maculata 
N. clavata 



Fig. 3. The barrier web of juvenile N. maculata. (a) A 
lateral view, (b) A front view of the barrier construction 
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barrier web /v <^''1 

oT^Co otb, tT^c, :t:t 3 ^ ^ 

barrier web ct ^ I o fc (Fig. 3)^ C.(D 

barrier web /"cC LT .to'b , • h n -t; i O 

.^^c. % -^Lt:, ^ btxXl^tCo ^tc, PT it barrier web 

^ 0 M.*P-^tc: 6 ^ h Itf-tj o X^^7^'^(DV<'r:kO, fj: KmM LXi^fCo ^ 

hbX>Z tit Robinson & Robinson (1973) ic t ^ — X - T X> XXX 3 X 

M(xmxm^^hfci,(D tmmx^^fco 

-‘Jj, 3 ^ X X^(D barrier web tt^illlj^^^'t:':^:t v^ a ^ X X^(D barrier web 0 :) 

t ^ ^hhfs::^^-^fc (Fig. 4)o 

3 ^ ^ 3 ^"-^4 barrier web ^ 16 

XXX 3 ^ X X^XXhhfc barrier web ktjX.WtXX'^hXX^MM 

<Fa4^F'Ofi^4^t barrier web < tc XHXX^XX, 

X 3 ^^^ X^(Di§Tftitf 3 Z^XPtX^ barrier web ^ ^ t (^(DXX'.Xfs: <fs:^ 

lolt'tPttTi: < , barrier web o“t: 4 LXi XCo t b , X 3 ^ X X^-e 4 

XXX 3 barrier web 6 X^hXfflXX hh, 

’\^-XXXX 3 ^ X^X^\.^XXX)^\HtX^XX-^fZo 

XXX 3 ^^ X^MX^it tfXLts:X^> 

fc (Fig. 5-a)o Xj> a p 8 j] 

IX P:(t){[i^#:^lil'CPt^£i^'f ^ hhX (Fig. 5-b)o t fz, g 4 XM^(X 4 O 4 X 



Fig. 4. The barrier web of juvenile N. clavata (A lateral view). 
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Fig. 5. Comparison of the divided radii in the adult web. 

(a) The web of N. maculata never has the divided radii. 

(b) That of N. clavata always has the divided radii. 


a p >7 7'^ • TT T 3 p -7 t 4i 

< 1 «)ffc 2 

i4L4. i7 3 p >7 7''-t • TT-T 3 p 7 ®||t;'itfC^l44Lfco ttz, T T-T g p >7 7"-^'® ^ r 
*®h®li@4rfiS (1982) 3 p >7 7"-e® 4® 4ffe< |wl 

<£|gl6#li> 

® 3 p 7 7'-t®|B't;'4 !/Jib4L'i"l®3e$4t'Cl'fco L;4»L, 7-r lg,tir,l(3®^,iif® 

® 7'-tf'7'®)S4ffi® 3 P 7 7'*®:l7//lJ; b <|S*.o-A:o TT® 3 « 7 7 

iigygiClgl'ttfi-C'acJl LTl'ft; (Fig. 6)„ 

19821T71! (1«) 4l983lF7fl ( 2 M) &TT ® a ^ 7 7'-=&®#l®t4'T;-#'grg;-3fi|f4-iifif 
L/do t,'■ 441 4 ilEBSt#:®® < oT t'7clit:'p 7/4'7'^41- Araneidae ®^)i®Fmici'< ■o/i'®,* 
T-j; < IHTI'tCo -ftsihb, C ®lllK{i4: t b , trapping zone 





Fig. 6. Comparison of the temporary spirals in the adult 
web. The temporary spirals and the radii cross at right 
angles (a) N. maculata; cross in zigzags (b) N. clavata. 



Fig. 7. A specialized web of juvenile N. maculata. This web has one linear 
stabilimentum, and does not have the branched radii at the trapping zone. 
The viscid spirals aren't sticky. 
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ifc, ^ • 3 3^15:4 (Fig. 7)o fetch, 3 

9zhX^>), 3 C co 3 p 0, 

iohXi-i^kt^M‘Oi>(D<Di 5 rSloKfco 

fnia, irX i> 3 ri f’X^coM'Xif}^ <, h^K':^i'Xii, TUf^S (1969) Robinson & Robin¬ 
son (1973) ic J;-pt: 


# ^ 

; x^jg • i> 3 p <y x-€-g©^^i>SS^±©fettS.oi'il33Rrov'-ttt, 

i(iV'5 4t:'%7£V'/4>, i i t:'}t Ti? a p X-eg 2 S^OlH^jgcOltlgJ tV'5::^i£ 
ici 0, -:>a p >7 X■tgcO|1^3^^c■o^.^x#x.X^7;l'o 

i> g kXXi> 3 p >7 © 



Fig. 8. Comparison of web structure between N. clavata (the upper part) 
and N. maculata (the lower part). 
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-ftsih-h, ®IHS}ii> 3 p ■> ^••eo:/j75>»-V'o ®m<o±^<D3^ 
31"? ® HfiHliiii -y a p ■y (,>?)„ ® 

3 p ■> t LT/r^-f 

(Fig. 8)„ 

i 4F?;!)'2> J; 9 ji^Si 4 barrier web (.atf ffrilf (OJF:^ 

4-l-c#d 0, LfcjiTiii)0, <ffl 

-CC^fco L;4>Lf£^>lb, i L ir J-.;?(5« a a ^ (Wj*) 

a p -y i7".ir-t;1t®f4fcyio-C4?T-i£LTV'%;5>, -y a P i 

to barrier web }i-y g p -^'C 4 4 f a p 'b 

L&</£?> i t (icOJ;5C, barrier web ^<Ofi:bJc 

2) fC •ppV' barrier web ^^5 ^^tL'Cii, a *'t'Si'?) ^ ^ 

Argiope aemula gO-, y" *" a Argiope bruennichii ts:EP'A'Z>)o 'S-hf^, — 

tijSjtti 4 a ^ L 'C 45i43ix&i'/!)', 

g p ■y ^b-.t-C-tirfS^U hfCiSS LiCo -'Mm/A Ifi-fc 

»r#'/i?icib.il[fi*4<Ot:-*2,i (ms, 1982), f fcBSc:!^#!,) ftilft < ?.®ft 

t:-*?)i t;4)ib'f^?) t, j; 0ifLl'4‘O<!:#xlb4i?.o 

4fc, a ■:/ a p-yy"*® 

't'tn< 4 a iftFifiTls d'< ? t ^ ' s 

5r|-:ti? a p )> ^L'Cb'fci t/Si'it, IS®®i 

3 P r? bfit'SEiftt 4-3?'X fb4t?o "^4 0, i>aP'?^''*i: 

3b)ti> 3 p >> ^'*®iH4-FtiKi“?) 4, i> a p /''^co^y/A. C L^A-:Mco'K'kconM, 

(i-y a p )> rartOijTi'lff L< , 3i-rbi> a P ■> af-abiyaP)? 

/-tWiJ/j'i-y a P ■> 4 0 nilr)ab'ig)l^,®,)5r4rL-Cl,'?)i t/i»f3^'X?) 4, v> a p 

)> :b'"6)S(itbL?)^?}i®nj@4r?I?) i b ^L-r, ^bab-y a p >> g'^P^hA aP'^^'^- 

®lllfll-)i'fb L-r tfcobi 4 (bit? ®-C'J)?>o 

l¥3|C. ^ ^SS®l^®3i'(b'C1i, a *''i' Araneidae cOFMtt, -tb 7 ^"*14 Linyphiidae 

Cyrtophora 4: L'C, 3 p "> ^®&jg Nephila x.h'hX 

(Kaston, 1964; Kullmann, 1972; Main, 1976; jb;#, 1982)» 

LP^'LttP’m, Lubin (1980) fixX's ^•^gco|5:)l®MiAfT®!)5ri4IHli'-ltl?L, xx'iX^M 
ft, a ;i/4, X* |4*)ib 4i L7c4 ©"CLb?) 4®#x. 41^/7? Lbco 47c, Foelix (1982) 4, i <0 
Lubin (1980) iL>^';L^..L4x.7c.b'C'll^fi,^r:ft()||,'?3.i 0 4<.'C 4, x X 5 X'*Sfi ^ 7/4 X'*|4*) ib 
4 L/C 4 4. lb 1x5 4ai-<-Cl'5„ 

•»/7 X"^r|4/)» bx X 5 X'*p^^tTL7:4V'5%x.®i^ft!l}i, @cM-bT® barrier web O’/f- 
?h4=±|s|/j) F-Att}cJ4x.5 7i;4', hi < «Xi.)5 l 4, ® j.T«^-4 4mic 

7Fi£L7il'L4, 4 l'5 .T/f-f&bo LPm, x X s X>gX)Si)f fc|a^ft$ix7:4Effl 4-*b 7 X'.e# 
®4^ji,fJfc5iib4L7:±|lti4t<|5.g®4®'C'ffc0, 4'-Lib4K-A4^ (ffcSLti-F-x.'K) r4^4.5 
4L$ t 4t;-*aitt^^L5i 4fi)E;P^-C-ffe5„ -7)', - Xy i 



3 p ■> 
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r-iJi©«fC}iK*75>&<, i?3 p -4-to-C, )ri'i*A-?ftf-L-C 

t LX, -L9 Xxfi-^xX ; p <> 

x5ii%t;'#2.o L/D'L, ;^X ; 

©^ll;®lft-f5-IK (S';|^ti) /j'®!!; ClflJtilb) LX t.i,x^iX^L)5c ■©4 

D, ■:> 3 p >> X i -tf-5 r-efJl-,*: x'5 X-=egolSll:^*Ha'Ci.' 

2,0(i Lubin (1980) coi'5J;5(:i, mAUMifc L t LX ^ Zi ^ tXX , 

©*|75>J: i? 1 &ikx, ^■ii^,co^f-!Li-Z.mii>^L/kXi>i, tli c: ©i 5 I'- ^'x.^ 

i, +>-7 X^I4;4'ioXX s L-fci© 5 -<¥'x.©iiM@@ i'Sx. 

J; 5„ 

m^ht, fjai©»Hfe© J: $ t, i> 3 p ■>X-^Mit#)i©n«4-^S J: OUii:, $(bic-^3P 

;bXi'2.„ Lti^Lts:ff'>b, L ffyMMitM‘^.x>mi:WiLXLsb-f, Lhb(OL ti: sE^V)t btzibtc 

n, -x 3 p >> arxis^ii®^t, i> g p >> x-tfs • x x ? x-t 

i$.t^c<D'mmnmmm^-jtm'mi • fflMjgfrfj, ih<immr4-msimwMti, ux® 


m ^ 


ffiS m (t 186 ll*miS 2-12-19. : -X 3 p ■> XX: i XX-X 3 p 

■> XX(73|l|glg0j,tKfX J; 5 X 3 p X XxBOEfclj^©—i^-gSo 

X g p X XX i XXX 3 p X X--t<DmW&4MiLfz„ jif.5a©^jft:©IH« barrier web Oi#]) 

©ffm'4-|!il#|fc.]CttllgX'S)0, ^©:iffJ«:^il©nffll-fyx©fco -Ax r5jS!©ilt(l)Sft:©ilfxtt© 
< -075^0 A;X'ii:i'/jl.^b4Lfcc. 't'&iotj, X g p X XXx>|i(iXXX g p '> XX(r_< ixxx#fflfj\ 

ttx';i 0 'Ji <. X 3 p X X^ (omxn^-i^ • xA-fu^^ • AXfco L;5» l, x x x a p 4 

XXxiixA-fiJ*iiiffliillX) hhtif)^ '>fc/y^A-KiiffA-: lx xfco A Lx, lkL© yfeix>L x 
3 P X XXtoA'/i'XXX 3 p X XXfCj.t'izLX i >LW!^MtLX L: >), X g p X XXB©XX(iPJfl 
'4-'SoXVXcX«4-ffl^4 LX, AA;4'iXM(feLXtfc<!:#Xi?5A.fco 
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